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in interest owing to the work which has been done upon the
varieties of lead from radioactive sources. Lead from thorium
and lead from uranium have different atomic weights and
different densities; but when the atomic volumes of the two
types are calculated, they are found to be identical.1 This is
perhaps a slender basis for generalisation, but if it be adopted,
it would appear that in the atomic volume we have a true
physical constant which is the same for all isotopes. It is
therefore of considerable interest to look more closely into the
nature of atomic volumes; and it will be found that they
present many points of a very suggestive nature.
It is, of course, more than doubtful whether the numbers
which we use to express atomic volumes are absolutely correct;
for temperature and pressure both enter into the problem and
up to the present no uniform corrections have been made for
the influence of these factors. All that we have obtained are
rough approximations to a standard atomic volume. Never-
theless these approximations exhibit certain regularities which
are of the greatest interest. Only one or two points can be
dealt with here; but others will be apparent if a close study
is made of the atomic volume curve at the end of this book.
In the first place, as Lothar Meyer2 pointed out, it is re-
markable that elements with similar atomic volumes exhibit
totally different properties according as they are situated upon
the rising or the falling branch of the atomic volume curve.
Thus sodium and chlorine have an atomic volume of 23*7; but
sodium represents a maximum of the graph whereas chlorine
is on an upward branch. Columbium and cadmium furnish
another example, since they have identical atomic volumes,
13*0; but here columbium is on the down-grade slope whilst
cadmium lies on the next upward gradient.
A possible explanation of this is to be found in the elec-
tronic theory of matter. If it be assumed that atoms consist
of a central positive nucleus containing charges equal in number
to the atomic number and surrounded by negative electrons
sufficient to make the whole system electrically neutral, then
evidently the " atomic volume " represents the sphere occupied
by the negative electrons. A large atomic volume implies that
1 Soddy, Nature, 1917, 98, 469.
2 Lothar Meyer, Modern Theories of Chemistry, 1888, p. 125.